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A SIGN PATTERN WITH NON-ZERO ELEMENTS ON THE
DIAGONAL WHOSE MINIMAL RANK REALIZATIONS ARE
NOT DIAGONALIZABLE OVER THE COMPLEX NUMBERS
YAROSLAV SHITOV
Abstract. The rank of the 9× 9 matrix


1 1 0 0 1 0 0 0 0
1 1 0 0 0 0 0 0 0
0 0 1 1 1 0 0 0 0
0 0 1 1 0 0 0 0 0
0 0 0 0 1 0 1 0 1
0 0 0 0 0 1 1 0 0
0 0 0 0 0 1 1 0 0
0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 1 1


is 6. If we replace the ones by arbitrary non-zero numbers, we get a matrix B
with rankB > 6, and if rankB = 6, the 6× 6 principal minors of B vanish.
If rankB = 6, then the 2 × 2 red blocks of B are singular. In this case, either
the rows or the columns of B corresponding to any of such blocks are collinear,
and hence every 2× 2 red block can contribute at most one index to a non-singular
principal submatrix of B. According to Theorem 2.4 in [1], the lack of a non-
singular 6× 6 minor guarantees that B is not diagonalizable over C. So as the sign
pattern of B satisfies the condition as in the title, we get a negative solution to the
question that appeared as Problem 2.17 in [1] and Problem 3.0.15 in [2].
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